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A BSTfRACT'

TIo ev'aIlute theC fea;Isibility ofI adapting rapid P--ocessinlg techniques to the present
~:It "of mdvo1\aphi intur;)retatioii, it uas necessary to evaluat,. and study the

va;rious factors affecting thle jprocess~cs of interpretation i4)poly-raphic data. This
*'t-port covers two svCtiofls deal1 ing with this )prolilem.

SECTION 1: Factors Affectinig thle INecision P~rocess inl Lie Detection

Two t - Ipcs of decisionl situations are characteristic of I ic detection iflvestigzations:
the depeli(Ieclt judgmenet case inl which the examiner, after comparing all records,
selects the guilt , inldiv'idual (and possibly accompl ices) fromi among a group of
Susp)ects knlown to inlclude thle culpriit(s5: and, the indeýpendent ju(Igmefl case, inl
which a decision of innfocen1ce~ or guilt is made independently for each suspect on
the basis of, his record alone. In the latter situation the suspecets are usually
appIreh&1(ende one at a time and at irregular intervals.

IRatei accuracy for each dec~sion situation was evaluated by using 100 of 336
1'vcer(Is obtained in the Simulated Theft Exp~eriment (Kubis, 1962), a dependent
judgment situation. These records were evaluated under independent judgmenz.
conditions by, three new raters and by one rater who also served as an examiner
ill the Simulated Theft Experiment. It was anticipated that the opportunity of comn-
parLIing thle records of all suspects in the dependent judgment situation would result
inl greater accuracy than that attainable in the independent judgment situation.

The results indicate that neither accuracy of decisions nor confidence in t'ieni
\%as dimnlhish&-ý ~nder independent judgment conditions. However, the one rat,?r
who served in bot~h experimental situations showed less accuracy, and less con-
fidtnlce in his decisions in the independent judgment situation. Furthermore, the
more "serious" errors of misclassification were more numorous in the inde-
jienderit judgm~ent situation. Greatest accuracy was achieved with the psycho-
galvanic index of deception, and this index tended to determin, the direction of the
final decision in the analysis of the total polygraph chart.
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SECTION II: Accuracy of Measured and Rated Physiological Resonse Systems

Used in Lie Detection

Records of 33 subjects from the Simulated Theft Experiment were selected for
further analysis and measurement of the three physiological response systems. The
characteristics of the psychogalvanic response selected for measurement were

relative change in resistan.e (Height) and recovery time (Width). Amplitude and
Frequency were the measured indices obtained from the respiratory tracings.
Heignt, Width and Change were measured from the plethysmographic response.
The accuracies of these indices, separately or in combination, were compared
with the accuracies attained by the ratings of lie detector operators who evaluated
the total response pattern of each physiological response ii, arriving at their ratings.

The measured characteristics of the physiological response systems were found
to be as accurate as the ratings of the lie detector operators in discriminating be-
tween culprit, collaborator, and innocent suspect. Continued research should make
it possible to objectify most of the lie detection indices with the aid of a computer.
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SECTION I

FACTORS AFFECTING TIHE DECISION PROCESS IN LIE DETECTION

Two types of decision situations confront the so-called lie detector expert. In

the one, he is called upon to exanibic a relatively small and fixed group of suspects.

ills objective is to determine the culprit among them. He is assured that these are

the only suspects who could be associated with the crime. As an example, bank

losses very often can be confined to a small area and to a small group of employees

who could have had access to a particular safe or vault. In identifying the culprit,

the expert is influenced by and dependent upon the mutual comparison of the poly-

graph charts of all suspects. This will be called a Dependent Judgment situation.

M, contrast, the second type of case involves the examination of a single sus-

pect. If there are n.ore, trey are brought in at irregular intervals, usually one at

a time. A decision is rendered after the examination of each suspect. ,uilt or

innocence is determined independently for each suspect on the basis of nis records

alone. Naturally enough, this will be called the Independent Judgment situation.

In a previous research (Kubis, 1962) several aspects of the decision procebs in

lie detection were studied. A Simulated Theft provided a sittution in which a Thief

(T), a Lookout (L) or confederate, and an Innocent Suspect (I) were involved. An

examiner, playing the role of a lie detector expert, tested the three members of

the Simulated Theft group immediately after the theft was committed. He knew

that one of the three individuals to be examined was a Thief, one a Lookout, and

one an Innocent Suspect. It was his Jcb to identify the role of each suspect. After

he tested the group of three, the examiner rated the physiological reactions to

those questions that were directly related to the theft. The instrument he used

recorded respiratory changes (Reap), a plethysmographic pattern (Pleth), and the

psychogalvanic reaction (POR). The examiner studied the physiological responses

and made a decision as to the role each suspect assumed in the experiment. In

other words, he tried to Identify the Thief, the Lookout, and the Innocent Suspect

on the basis of all the chart recordings he had Just obtained. Having made his

decision, the examiner then indicated Lhe degree of his confidence in. them.
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STATEMENT OF PROBLEM

in actual circumstances the lie detector expert is not usually confronted with a

small group of suspects among whom the guilty one is certain to be found. Often he

examines a single individual and is asked for his decision after the examination.

Furthermore, there are groups of suspects brought in for exaiwaii'tion that do not

have a culprit among them. Fundamentally, the expert must be prepaLred to make

a decision of guilt or innocence (more accurately, of lying or truth-telling) in

single cases, without having the opportunity of comparing the records of scv'eral

suspects.

An important question, however, needs to be answered. Dlow does the accuracy

of the lie detector expert compare (a) in cases where there is but one suspect,

(b) in cases where there are several suspects, one of whom being definitely guilty'?

One would intuitively expect greater accuracy in the latter situation. In terms of

the Simulated Theft Experiment the question becomes: Would a rater, niaking a

decision on each polygraph record singly and independently of other records, be

as accurate as the raters in the Simulated Theft Experiment. The latter worked

with and compared the records of all three suspects before arriving at their

decisions. The problem is one of determining the relative accuracies of lie de-

tection decisions in the Independent Judgment and Dependent Judgment situations.

PROCEDURE

Since all records from the Simulated Theft Experiment were available, it was

a simple task to recode them after eliminating any markings that would identify

the supect or the examiner who did the testing. In this form the records could be

reassembled and presented singly to a rater for a decision as to the role the sub-

ject played in the experiment. The accuracy of such ratings could be compared

with the accuracy already reported in the Simulated Theft Experiment.

Of the five examiners who conducted the tests In the Simulated Theft Experiment

and who also served as raters only one, Rater E, remained. For the present ex-

periment one graduate student, Rater H, was carefully trained to interpret the

polygraph charts, to operate the polygraph,* and to administer the lie detection

test. Two other graduate stud'nts, Raters Y and Z, were trained only up to the
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level of el'art interpr'Ltationli. As Yet tti-sc two hido no practical expcrience; they

were l(,t traikied ill thie use ol thie polygraph. thtly had not served as examiners in

.1 ijC dItt•,Ctiol (,Nl),ri'iCnt. There were, then, four raters t\Mo of whom were at a

lo\x er level ofl •,'Xl•,1ic .ice, iia ely, the Ilevel of chart interpretation.

01 the :336 re ,irds in the Simulated Theft Experiment, 1(0 were selected for

thcJ present exl•eriment. To compare how accurately the same person would rate a

set of records under both Dependent Judgment and Independent Judgment conditions,

all 100 records %-vre those in which Rater E, either as examiner or as rater, had

been involved in the Simulate(I Theft Exper_.nent. At no time was he aware that any

specific record was one he had rated before. All he knew was that 100 of 336

records from the old experiment were included in this decision task. Recognition

of specific peculiarities or clues waus not highly probable since he had not seen his

old records in over a year. Neither was it likely that he.had lost his skills. Since

the completion of the Simulated Theft Experiment he had been involved in numerous

rating V:nd training tasks related to lie detection.

To continue with the description of the 100 records. These included 10 compl-te

groups (each with a Thief, a Lookout, and an Innocent Suspect) A-ir which Rater E

had served as examiner, i. e., the person who tested the subjects by meanis of the

polygraph. An additional 23 complete groups (69 subjects tested by other examiners)

were included because Rater E had rated them. One subject was randomly selected

to round off the number to 100. The 100 records were placed into 10 large folders,

each of which served to contain a convenient unit of work. No folder contained

more than seven subjects with the sam role. Each folder represented all three

roles.

A random assignment of rt cords to each folder was stressed in the directions

to the raters. The purpose wti ; to prevent an expectation of equal division of roles

among the 100 records. At no time were the raters aware of the fact that entire

groups (Thief, Lookout, Innocent Suspect) were selected from the Simulated Theft

data.

The fouv raters for this experiment, Raters E, H, Y, and Z, were instructed

to work independently and to ealuste one record at a time. The first task was to

rate the respiratory response alone. This was accomplished by blocking out the
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plethysmographic and psychogalvanic tracings. After completing his ratings on a

particular record, the rater had to decide whether the person was it Thiel, a

Lookout, or an Innocent Suspect. lie continued in this fashion until all 100 records

wvere rated. The entire process was repeated' for the IlethYsinograluhic tracings.

and again, for the psychogalvanic response. Finally, the decision proc)dUre was

coml)leted with the total record (respiratory patterns, plethYsmographic tracings,

and psychogalvanic reactions) exl)osed for analysis and available for intcrpretationl.

In all, each rater made 400 decisions, four for each record.

Only one decision was required in the original Simulated Theft Experiment, and

this was based on an overall evaluation of the polygraph chart which ;ncluded

respiratory, plethysrnographik: and psychogalvaric tracings. In the present experi--

ment, four independent decisions w,-re required, one each for the s -parate physio-

logical indices and a final one on the overall aspects of the total record. Con-

sequently, only the overall evaluations in both experiments could be compared to

assess the relative accuracies of decisions under Independent Judgment and De-

p)endent Judgnment conditions.

The comparative analyses discussed in the next section are based on 99 subjects,

since the Dependent Judgment decisions can only come from an entire group

involving a Thief, a Lookout, and an Innocent Suspect. The extra subject, in-

cluded originally to fill out a folder of 10 subjects, was dropped from the analysis.

RESULTS

The purpose of this vW -'iment was to compare diagnostic accuracy of judges

under two decision conditions. In the Dependent Judgment situation, typified by

the Simulated Theft Experiment, Judges had before them records of a complete

group consisting of a Thief, a Lookout, and an Innocent Suspect. After an evalu-

ation of each record and a comparison of all, they had to identify which record

belonged to the Thief, which to the Lookout, and which to the Innocent Suspect.

Under Independent Judgment conditions raters examined and decided the status of

one i es,.ord at a time. The order in which the records were examined was random.

These raters, then, seemed to operate with less information than that available to

the raters in the Dependent Judgment situation.
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An allied objective was to evaluate several factors that might possibly dif-

ferentiate between these two types of decision situations. There was the matter of

confidence in one's decisions, the nature of the errors made, and the factor of ex-

perience.

ACCURACY

Rater accuracy under Dependent and Independent Judgment conditions is pre-

sented in T.able 1. Decisions were 6ased on the total polygraph chart including all

three indices -- respiratory, plethysmographic, and p, ychogalvanic. The accuracy

scores were obtained from the records of the same sample of 99 subjects, as they

were evaluated under Dependent Judgment conditions (Simulated Theft Experiment)

and under Independent Judgment conditions. In the Dependent Judvment situation

TABLE I

PERCENTAGE OF CORRECT DECISIONS BASED ON EVALUATION
OF TOTAL RECORD

DEPENDENT JUDGMENT INDEPENDENT JUDGMENT
(Simulated Theft Experiment)* (Present Experiment)**

As As As
Judge Examiner Rater Judge Rater

B 70 67 H 67

C (33) 64 Y 71

D 77 -- Z 72

E 84 73 E 68

F (100) (100)

Average 75 69 69

* Percentages in parantheses are based on fewer than 7 records; all others on

30 or more.
** Percentages based on 99 records.
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most of the judges had two roles: as examiners they evaluated the records of

suspects they themselves had tested; as raters they evaluated the records of other

examiners. Thus, Judge E had an accuracy score of 84 when he made decisions on

bubjects he himself tested. His score dropped to 73 when he evaluated the records

obtained by other examiners. Accuracy was further reduced to 68 when, more than

a y..ar later in the Independent Judgment Experiment, he reevaluated the same

records. Judges H, Y, and Z served as raters only, since they were not involved

in the Simulated Theft Experiment. Judge E was considered as a rater in the Inde-

pendent Judgment situaticai: he did not know whose records were being used for

this experiment, and he could not be expected to remember any details of the

r:.tings or decisions he made more than a year ago.

It is apparent from Table 1 that there Is no difference between the average ac-

curacy of raters in the ro pendent and Independent Judgment situations. The averages

of the four raters in ea.ý.h .xperiment were Identical, 69 percent. Assuming that the

raters in both experiments were equivalent in overall ability, it may be concluded

that the added information and the opportunity to compare records in the Dependent

Judgment situation did not increase decision accuracy -- an unexpected conclusion.

One explanation may be greater exposure to the records in the Independent Judg-

ment situation. Each judge made four separate and independent evaluations of the

records, first using the respiratory pattern alone, then the plethysmographic,

then th i psychogalvanic, and finally the total record with all its tracings. on the

other hand, the judges in the Dependent Judgment situation arrived at their de-

cision& after a careful examintion and rating of the total ref'ord, but without

intermediary decisions for each o' the three physiological components. Although

no time measurements were taken. it is safe to conclude that the decision time

(per record) was shorter for the Dependent Judgment situation.

The "greater exposure" explanation, though seemingly reasonable, fails for

Rater E who was involved in both experiments. In the Dependent Judgment Experi-

ment his accuracy scores were 84 percent as examiner and 73 percent as rater.

In rerating the same records one year later his accuracy score dropped to 68 per-

cent, contrary to expectation. A possible explanation may be obtained from a
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study of Rater F's decisions in both experiments. Of the 99 decisions in the De-

pendent Judgment situation, Rater E changed 29 of them under Independent Judg-

ment conditions. This would seem to point to the existence of a large number of

records (above 30%) which do not possess clear cut indications of diagnostic

deception and which therefore do not I Icoerce " the same interpretation when re-

examined after an appreciable time interval. With this explanation, emphasizing

as it does a relatively large error variance, Rater E 's poorer performance in

the Dependent Judgment situation can be ascribed, irn part, to a general regression

effect. In addition, one may emphasize the loss of comparative clues to which

Rater E may have become particularly sensitive in the Dependent Judgment experi-

ment. Without these he became a more or less average rater in the Independent

Judgment situation. He had been the best rater ini the Simulated Theft Experiment.

Although Table I indicates that the examiners seem to be more accurate than

either set of raters, the difference is not statistically significant. The table, how-

ever, suggests that amount of predecision knowledge available to raters may have

an effect on variability of accuracy. A rough index for this conclusion may be found

in the range of accuracy er:ores for each group. The group with most predecision

knowledge -- the examiners who based their decisions on polygraph records,

ob servations of suspects' behavior in the testing nituation, comparison of three

records -- had the largest range, 14 percentage points. The group intermediate in

predecision knowledge -- the raters In the Dependent Judgment situation -- had

the next largest range, 9 percentage points. The group with the least amount of

predecision knowledge -- the raters in the Independent Judgment situation -- had

the smallest range, 5 percentage points.

In summary, one definite conclusion is apparent. With sufficient time provided

for evaluation (cf, exposure hypothesis) the accuracy of raters in the Independent

Judgment situation is probably not much different from that of raters in a De-

pendent Judgment procedure,

CONFIDENCE IN DECISIONS

It was hypothesized that a lie detector operator in Independent Judgment

situations would have less confidence in his decisions than if he worked under
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Dependent Judgment conditions. In the latter case he would always have an op-

portunity to compare records of all suspects involved in a particular crime. Such

comparisons were ce.qidered to generate more confidence in the resulting

decisions than in others where this was not possible. Data from the present experi-

ment were analyzed for possible evidence to test the hypothesis.

TABLE 2

AVERAGE CONFIDENCE RATINGS FOR CORRECT AND INCORRECT DECISIONS
IN THE DEPENDENT AND INDEPENDENT JUDGMENT SITUATIONS

SCALE OF 0 - 6

DEPENDENT JUDGMENT INDEPENDENT JUDGMENT
ROLE

Correct Incorrect Correct Incorrect

T 3.85 3.07 3.78 3.61

L 3.62 3.35 3.87 3.79

I 3.94 3.40 4.17 3.03

Average 3. 80 3.27 3. 94 3.48

Table 2 presents the average confidence ratings in the two experimental

situations. The confidence rating scale was the same as that used in the Simulated

Theft Experiment. The results would mom to indicate that the hypothesis is not

verified. On the average, the raters under Independent Judgment conditions gave

higher ratings of confidence both for correct and incorrect decisions.

A further analysis was made of the confidence ratings of Rater E who was in-

volved in both experiments. His confidence ratings for each record were compared

with those of the other raters. Table 3 presents the results in terms of the per-

centage of times E's ratings were greater than, equal to, or less than the mean

rating of his colleagues. The results were treated separately for the Dependent

and Independent Judgment situations. It is apparent that E showed greater than

average confidence in the decisions he made as a rater in the Dependent Judgment
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TABLE 3

CONFIDENCE RATINGS OF RATER E (RELATIVE TO MEAN OF OTHER RATERS)
IN THE DEPENDENT AND INDEPENDENT JUDGMENT SITUATIONS

JUDGMENT SITUATION
COMPARISON

(E vs. Mean Others) DEPENDENT INDEPENDENT

Greater 67 34

Equal 16 9

Smaller 17 57

100% 100%

situation. A Chi-square test indicates that this is a statistically significant result

(beyond the 0. 01 level). Contrariwise, E manifested significantly lower than

average confidence in the Independent Judgment situation. In iact, he was the most

confident rater in the first situation, the least confident in the second.

As would be expected, E's confidence ratings dropped in absolute value from

the first to the second experimental condition. In the Dependent Judgment situation

the averages of his confidence ratings were 4. 00 and 3.64 for correct and incorrect

decisions respectively. The corresponding averages for the Independent Judgment

situation were 3. 72 and 3. 41.

Why, then, wouldthe other raters in the Ikdependent Judgment situation have

more confidence in their declaims than the raters in the Dependent Judgment

situation? The most likely eplanatn oomers the notion of personal involvement.

The raters In the Indyandent Judgment epqerimmet were not personally involved

in the records they were evaluating. They were not in the Simulated Theft Experi-

ment; they did not know Its weaknesses; they did not otperience the wide range of

response variability present in a highly motivated and emotionally charged experi-

ment. On the other hand, the raters in the Dependent Judgment situation were

personally involved in the conduct and execution of the Simulated Theft Experiment.

It was their experiment, their subjects, their records. They knew the difficulties

9



involved and their rating attitudes were cautious and conservative. Because of this

basic difference in attitude, there was a marked difference in the confidence they

expressed in their ratings.

EXPERIENCE AND ACCURACY

As noted before two of the raters (E and H) in the Independent Judgment experi-

ment were well trained both in polygraph testing and in interpreting polygraph

charts. The other two raters (Y and Z) had no testing experience in actual lie

detection exp•;riments. They had, however, been trained to rate and interpret

polygraph charts. But even in this, they had less experience thaz raters E and H.

TABLE 4

PERCENT ACCURACY SCORES OF RATERS (INDEPENDENT JUDG-
MENT SITUATION)

INDEX
RATER

Reap Pleth PGR Total

E 45 59 69 68

H 47 65 68 67

Y 39* 39* 69 71

Z 35* 50 73 72

bNot significantly better than chance.

Table 4 presents the accuracy scores of the four raters for each of the physio-

logical indices and for the total record. Thus, of the 99 records rated, E was

correct in 45 percent of his decisions on the basis of the respiratory response

alone. His accuracy increased to 59 percent when he based his decisions on the

plethysmographic tracings. The highest accuracy was obtained with the psycho-

galvanic response (69%), better even than that for the total record where rater E

had all three physiological tracings for evaluation.

The same pattern prevails for the entire table. Accuracy in detecting deception

is least for the respiration pattern. The best accuracy is obtained with the
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psychogalvanic response. Even when the total polygraph chart is examined, ac-

curacy is slightly below that obtained for the psychogalvanic response alone.

As for the relation of accuracy and experience, the table shows that the more

experienced raters (E and H) have higher scores for the respiration and plethysmo-

graphic indices. In fact, three of the four scores obtained by raters Y and Z on

these indices are no better than chance. However, experience seems to have no

influence on the accuracy with which the psychogalvanic response or the total

record are evaluated. In fact, the less experienced raters have slightly better

scores in these rating situations, but the difference is not statistically significant.

The results of this secion are not unexpected. Since the psychogalvanic tracing

is less complicated than the plethysmographic and respiratory patterns, it lends

itself to the development of more objective criteria in evaluating deception. Be-

cause of this, accuracy is no greater among more experienced raters than among

less experienced, though well-trained, raters. Experience is of value in interpret-

ing the more complicated respiratory and plethysmographic patterns as attested by

the better accuracy scores of raters E and H. Finally, insofar as this experiment

is concerned, use of the psychogalvanic response alone would have yielded results

as accurate as those obtained from evaluating the entire polygraph chart with all

three physiological tracings.

ERRORS OF MISCLASSIFICATION

Independent vs. tJudzn. Three types of misclassification are

possible: Thief and Lookout, Thief and Innocent, and Lookout and Innocent. In

each, the misclassificatlon is reversible, as for example, either mistaking the

Thief for the Lookout (Thief-Lookout) or the Lookout for the Thief (Lookout-

Thief). Table 5 presents the relative frequency of the six possible errors raters

made in the Independent and Dependent Judgment situations. It may be observed

that 11 percent of the errors in the Independent Judgment sltuation were the mis-

takes of calling an Innocent Suspect a Lookout. This type of error comprised 15

percent of the total for the Dependent Judgment situation. The reverse mis-

classification (Lookout judged as Innocent) occurred in 16 percent of the errors in
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the Independent Judgment experiment and in 15 pe -cent of the errors in the De-

pendent Judgment experiment.

TABLE 5

RELATIVE FREQUENCY (AS PERCENTAGES) OF MISCLASSIFICATION ERRORS
FOR INDEPENDENT AND DEPENDENT JUDGMENT SITUATIONS

DECISION (INCORRECT)

iRULE INNOCENT LOOKOUT THIEF
Ind Dep Ind Dep Ind Dep

INNOCENT -- 11 15 13 5

LOOKOUT 16 15 .... 26 34

THIEF 13 5 21 27 -- --

An overview of the table reveals that the most frequent errors were the Lookout-

Thief misclassifications (267, 34%) for both Independent and Dependent Judgment

situations. Next in frequency were the Thief-Lookout errors (21%, 27"'). In both

misclassifications these errors were greater for the Dependent Judgment situation.

The lowest frequency of misclassification occurred in the Innocent-Thief (5(;) and

Thief-Innocent (5%) decisions for the Dependent Judgment situation.

A r'ilatively greater homogeneity of error is observed for the Independnt Judg-

ment situation. The error percentage ranges from 11 to 26, a range half as great

as that found among the Dependent Judgment percentages (5 to 34).

Probably the most critical result emerging from these comparis( us Is the

relatively large number of Innocent-Thief and Thief-Innocent errors in the Inde-

pendent Judgment situation. Furthermore, in this decision situation it is as easy

to commit an Innocent-Thief error (13%) as an Innocent-Lookout error (1 I), and

almost as easy for the Thief-Innocent error (13%) as for a Lookout-Innocent error

(161'). In contrast, the Thief-Innocent errors (5%) in the Dependent Judgment

situation are much less frequent than the Lookout-Innocent or Innocent-Lookout

errors (both 15%). The differentiation among thc three roles seems to be an easier

task in the Dependent Judgment experiment.
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Among Physiological Indices. An informative comparison may be made of the

six misclassification errors among the individual physiological indices. This will

serve to point up the interaction of the various physiological indices with the six

specific types of error. Trble 6 presents the total frequencies of error found in

the ratings of the three indices and in the ratings made on the total record, i. e.,

on the polygraph chart as a whole. Since there were no appreciable differences

among the raters, the errors for each index were totalled and these sums comprise

TABLE 6

TOTAL FREQUENCIES OF EACH ERROR OF MISCLASSIFICATION FOR THE
THREE PHYSIOLOGICAL INDICES AND FOR THE TOTAL RECORD IN THE

INDEPENDENT JUDGMENT SITUATION

DECISION (INCORRECT)
ROLE INDEX

INNOCENT LOOKOUT THIEF

Resp -- 12 22
INNOCENT Pleth -- 8 16

PGR -- 13 16
Total -- 13 16

Reop 85 -- 31
LOOKOUT Pleth 55 -- 34

PGR 22 -- 31
10tal. 20 -- 32

Reasp 76 11 --

THIEF Pleth 65 11 --

PGR 16 24 --

Total 16 25 --

the data of the table. Thus, for the respiratory index there were 12 Innocent-Look-

out errors while there were 85 of the Lookout-Innocent type.

The most striking feature of Table 6 is the magnitude of errors in the first

co'umn among the respiratory and plethysmographic indices. These errors involve

the Lookout-Innocent and the Thief-Innocent misclausifications. These two mis-
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classifications (of a total of six) account for 68 percent (161/237) of thy, total number

of errors made with the respiratory index. The corresponding value is 63 percent

(120/ 189) with the plethysmographic index. These errors are from three to four

times as numerous as the corresponding errors involving the psychogalvanic re-

sponse. In other words, when forced to use an index that yielded complex and

vague criteria of deception (respiratory and plethvsmographic), the rater would

tend to judge a suspect as Innocent rather than incriminate him. And yet when a

relatively more objective index (PGR) was introduced into the decision process,

as can be observed in the ITotal" Lookout-Innocent and Thief-Innocent errors,

the misclassification was correspondingly reduced from 85 (Resp) to 20 (Total)

and from 76 (Resp) to 16 (Total). A similar result is found for the Lookout-Innocent

and Thief-Innocent errors with the plethysmographic index. The more easily rated

, nd the more readily interpreted psychogalvanic index seems to have determined

the final "Total" rating and thus dominated the decision process. The result was

that the former Innocent ratings given on the basis of respiratory or plethysmo-

graphic tracings were now changed in the direction indicated by the psychogalvanic

response.

INFLUENCE OF PGR ON RATINGS

Orne of the conclusions in the previous paragraph emphasizes the importance of

the psychogalvanlc respomas o thE dwisloms of raters in their evaluation of the

total polygraph chart. Table 4 indieates that the accuracy wvoree of raters using the

phychogalvanic response alone do nWt difer more than two percentage points from

the accuracy scores based on the total polygraph chart. Table 6 also indicates

almost identical error freqeciee for the psychoplvanic response and for the

total polygraph chart. Table 7 presents the percentage of identical ratings (correct

and incorrect) obtained by pairing the ratings made in each of the physiological

indices with the ratings made on the total polygraph chart Specifically, 97 per-

cent of E' s ratings based on the psychogalvanIc response alone agreed with the

ratings he made when he evaluated the total polygraph record. On the average, the

percentage agreement between psychogalvanic reflex and total record ratings was

95 for the four raters. The average percentage of such agreement between
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plethysmographic and total record ratings was only 58. that between respiratory

TABLE 7

PERCENTAGE OF IDENTICAL RATIIGS WHEN TOTAL POLYGRAPH CHART
DECISIONS ARE PAIRED WITH DECISIONS ON EACH PHYSIOLOGICAL INDEX

PAIRED DECISIONS

RATER
Total- PGR Total- Pl eth Total-Resp

E 97 66 57

H 97 74 56

Y 93 39 49

Z 94 53 39

Average 95 58 50

and total record ratings still lower, 50. The more experienced raters . :J H)

tended to get higher agreement scores for all three indices.

To conclude, the high degree of correspondence between accuracy scores for

the psychogalvanic response and total record (Table 4) can be accounted for by the

data in Table 7. Further evidence (Table 6) seems to indicate that the rating of the

total polygraph record was relatively uninfluenced by the respiratory and plethysmo-

graphic evidence that may have been present In the chart. Reliance was placed al-

most entirely on the psychogalvanic index which influenced the final decision.

CONC LUSIONS

1. Decision accuracy in the Dependent Judgment situation was no greater than that

attained under Independent Judgment conditions. Greater exposure to the records

in the Independent Judgment situation probably counterbalanced the inherent ad-

vantages assumed to be present in the Dependent Judgment case.

2. The hypotheses that confidence in decisions would be consistently greater for

the Dependent Judgment situation was not verified for the group data.

:3. In the case of the one rater who served in both experiments, accuracy and

15



confidence in decisions decreased from the Dependent to the Independent Judg-

ment situation.

4. Experienced raters were more accurate than the less experienced raters in

analyzing respiratocy and plethysmographic indices for evidence of deception.

No difference in accuracy between the two groups of raters was noted in the

evaluation of the psyvhogalvanic response or of the total polygraph chart.

.5. The more "1serious" errors of misclassification (Thief-Innocent and Innocent-

Thief) were more frequent in the Independent Judgment situation.

6. In using the less objective indices (respiratory and plethysmographic), raters

tended to judge Thief and Lookout as Innocent approximately 3-4 times more

frequently than with the psychogalvanic index.

. The psychogalvanic response determined the final decision in the analysis of the

total polygraph chart. Furthermore, greatest accuracy was attained when the

psychogalvanic response alone was used in the lie detection decision.
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SECTION II

ACCURACY OF MEASURED AND RATED PHYSIOLOGICAL RESPONSE SYSTEMS
USED IN LIE DETECTION WORK

The decisions made 1,y lie detector operators are basically subjective in char-

acter. Undoubtedly they are based on careful study of the polygraph charts but

usually there are no measurements, no statistical analyses, and no specific ob-

jective criteria against which the measurements are compared.

In the previous section, lie detector operators ratrd the '"significance" of the

physiological reactions to each of the critical questions used in the interrogation.

This was done independently for each index: respiratory, plethysmographic, and

psychogalvanic. WVhen this analysis was completed, the lie detector operator was

instructed to give his overall decision as to the guilt, complicity, or intiocence of

the individual whose records he had just rated. Despite this attempt to provide a

firm basis for his final decision, the process was essentially subjective since only

a visual comparison of the tracings was required. There were no measurements

made of the physiological responses.

If computer techniques were to be utilized, the visual evaluation would have to

be superseded by objective measurement. The measurements would have to be

based on those asr to of the visual record which provide the operator with the

subjective criteria he uses in arriving at his judgment. Once such measurements

were made, they could be used with complete objectivity to determine the guilt,

complicity, or innocence of the individual tested. The accuracy thus attained could

be compared with that achieved by the lie detector operators evaluating the same

records. If the accuracy of the objective measurements were comparable to that of

the lie detector operators, computerization would be feasible. With the physio-

logical signals converted to digital form, the examination of a suspect could be

facilitated by "immediate" feedback from the computer indicating the minute-to-

minute (or the cumulative) status of the suspect's total physiological reactivity.

STATEMENT OF PROBLEM

Since polygraph records were available from the previous study (Kubis 1962).

these could be subjected to measurement. The first problem was to determine the
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most feasible and reliable characteristics of the physiological reactions. Once

these wyere measured and combined into a diagnostic form which would provide a

decision as to the guilt, complicity, or innocence of a suspect, the final anl basic

question could be answered: Will objective measurements provide the same degree

of decision accuracy as lie detector operators ?

If V, decisions of lie detector operators were found to be more accurate than

those derived from purely objective measurement, more work would have to be

done either on objectifying the subjective criteria or on discovering other measure-

able physiological characteristics that would increase the accuracy of the objective

decisions.

PROC EDURE

There were three phases to the procedure: the characteristics to be measured

had to be selected: a sample of records had to be obtained; the method of evaluating

the accuracy of the objective (measurement) and subjective (lie detector operator

ratings) methods had to be determined.

MEASURED CHARACTERISTICS

Th~e three physiological reactions -- psychogalvanic, plethysmogy-aphic, and

respiratory -- differ greatly in form and complexity. The description of the char-

acteristics selected for study is presented in separate sections for each reaction.

A detailed analysis of the measurement procedure is included in Appendix A.

Psychogalvanic Reaction. Two measurements were used to serve as indices for

the psychogalvanic reactions. These were the height of the response and its "width."

The height of the deflection is a function of the conductance. " Width" measures

recovery time. Since it was not always possible during the testing period to have

the psychogalvanic deflection return to its base line, recovery time was measured

at that point of the curve where the return sweep of the deflection was one-half the

miaximum height attained. This criterion made it possible to get a measure on all

the deflections used in the study.

Pl'lthysmographic Reaction. Two of the characteristics of the plethysmographic

reaction are direct analogues of the height and width mentioned above. In excite-
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ment the change in finger blood volume is indicated by a rise in the plethysmo-

graphic curve. Within a short period of time the curve returns to its base line.

Consequently, amplitude or height can be measured; similarly, recovery time or

width. In addition, the change in the magnitude of the pulse beat was also used. To

facilitate later discussion, these three characteristics are referred to as Height,

Width, and Change.

Respiratory Reaction. It was felt that the amplitude and frequency of the

respiratory cycles contained all the relevant information that would reflect the

emotional state of the subject under test.

The selection of these seven characteristics was based on the diagnostic sig-

nificance they were considered to possess. In particular, the height of either the

psychogalvanic or plethysmographic reactions has always been considered a good

indicator of the "disturbed" or emotional state of the individual at that point. Both

are used by lie detector operators as presumed indices of disturbance (or lying, if

properly interpreted). Similarly a diminution of respiratory amplitude at a critical

question has often been used as an index of lying. Other characteristics of the

physiological reactions were not selected for analysis because they failed to meet

the criteria of measurability and diagnostic significance for detecting deception.

Change in responsivity is the critical index for Joseph (1957). The most obvious

measure of change is a comparison of the reaction at a critical point with the re-

actions before and after it. Such was the procedure used. As an example, the

Height of the psychogalvanic reaction to a critical question was divided by the sum

of the Heights to the noncritical questions before and after it. (Averaging the

Heights of the two noncritical questions would have introduced a constant factor of

0. 5, common to all measurements and therefore an unnecessary operation.)

All measurements were done by two statistical clerks who did not know the

nature or purpose of the experiment. There was a preliminary training period to

assess the adequacy of the measurement instructions and to develop consistency

and reliability in the measurement procedure.

THE SAMPLE OF RECORDS

The measurement of the seven characteristics was very time-consuming. Con-
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sequently, only a limited sample was selected to serve as a pilot indicator of the

diagnostic promise inherent in the objective measurements. The records used for

the objective analysis were chosen from the second half oZ !he Simulated Theft

Experiment (!Nubis, 1962). They comprised 11 complete experimental groups of

three persons. Each such group contained a Thief, a Lookout, and an Innocent

Suspect. All of these groups (totalling 33 persons) had been examined by one lie

detector operator thus insuring rel.tive uniformity of questioning and machine

operation. These records had been analyzed and rated by three persons: the

examiner and two raters.

ACCURACY EVALUATION

Lie Detector Ratings. The physiological reactions to each critical question (I. e.,

a question relating directly to the Simulated Theft) were rated on a scale of 0-3 to

indicate the degree of disturbance the question aroused. The critical response

(reaction to the critical question) was compared with its predecessor and with its

successor. Depending on the comparative magnitude of the disturbance aroused by

the question, the critical response was given one of the following numerical ratings:

3 - very significant
2 - significant
1 - doubtfifly significant
0 - nonsignificant

This scale was used and described in the Simulated Theft Experiment (Kubis,

1962). These ratings were combined into three discriminant scores: the Thief-

Innocent (T-I), the Thief-Lookout (T-L), and the Lookout-innocent (L-I). These

scores were to determine the relative accuracy of the three types 6f discriminations

possible within a group of three persons one being a Thief, one a Lookout, and one

an Innocent Suspect. Thus, for example, the T-I score was constructed so as to

distinguish the Thief from the Innocent Suspect. With three physiological reactions,

there were three T-I scores, one for each of the indices: the respiratory, the

pletsiysmographic, and the psychogalvanic. In the earlier research (Kubis, 1962)

it was found that the most accurate discriminator was the psychogalvanic response.

The least accurate was the respiratory response.

The natural question that arises is. Would a combination of the three physio-
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logical indices increase accuracy? The simplest type of combination, the sum of

the three physiological discriminants, proved no more accurate than the Fingle

psychogalvanic discriminant. However, the use of linear discriminant function

analysis provided a set of weights (or multipliers) for the physiological discrim-

inants that maximized the efficiency of classification. This linear function proved

to be the most accurate discriminant.

For any required discrimination, as, for example, the classification of an

individual as a Thief or as an Innocent Suspect (T-I), there were five sets ot dis-

criminant scores: one for each of the physiological responses, one for the sum of

the three physiological discriminants, and finally the maximizing linear discrim-

inant function. This was the case also for the T-L and for the L-I scores.

Decisions Based on Measurements. Although the same three discriminations

(T-I, T-L, and L-I) must be made whether the physiological curves are rated or

measured, there are a number of differences that must be mentioned. In the one

case the physiological tracings are evaluated and rated by eye; in the other, the

same tracings are measured on a scale. In the subjective evaluation, the total

physiological pattern (ex. respiration) accompanying a question is compared with

the total physiological patterns (ex., respiration) accompanying the surrounding

questions. In the objective procedure only two facets of the particular curve (ex.,

amplitude and frequency of respiration) are singled out for measurement. Although

it appears that there is potentially more information in the subjective evaluation,

it must be admitted that the measured information is more reliable. Finally, the

multiple measurements mado on each physiological response make possible many

different linear combinations of measurements. Specifically, there are 12 different

(3x2x2) linear discriminant scores that have exactly one measurement from each

physiological reaction. Further, theoretically there is no Inherent restriction on

the rumber of variables to combine. There may be as few as two or as many as

seven. In the present case the emphasis has been ri linear combinations utilizing

one measurement from each of the physiological reactions. Some additional linear

discriminants were computed and these will be indicated in the treatment of results.

Accuracy scores, for both the rated and measured conditions, will be expressed
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in terms of percent correct discriminations. The discriminations will be Thief vs.

Innoc-ent (T-I), Thief vs. Lookout (T-L), and Lookout vs. Innocent (L-1). In this

way, it will be possible to evaluate the relative accuracies of the three types of

decisions that are inherent in the indentification of three members of a group one

of whom is a Thief, one a Lookout, and one an Innocent Suspect.

RESULTS

The basic variables under study were the three physiological reactions to

"critical" questions used in the Simulated Theft Experiment. The reactions to

these questions were evaluated in two ways: by direct physical measurement of the

tracings with respect to such characteristics as Height, Width, Change, and by a

visual examination of the same tracings by trained lie detector operators who rated

the significance of the reactions on a scale of 0-3. Objective measurement anal-

ysis yielded at least two indices for each physiological reaction, e. g., Height and

Width for the psychogalvanic response, Frequency and Amplitude for respiration,

and Height, Width, and Change for the plethysmographic tracing. The visual

analysis by lie detector operators produced one overall rating for each of the

physiological response systems.

Since the measurements and the ratings were obtained from the same set of 33

polygraph c;harts, a direct comparison of the accuracy of the two methods (meas-

urement vs. rating) was possible. Accuracy was expressed in terms of percent:

the percent of correct discriminations between pairs of subjects one of whom was

a Thief, the other an Inaocent Buspect (the T-I discrimination); the percent of

correct discriminations between 7hief and Lookout (the T-L discrimination); and

the percent of correct discriminations between Lookout and Innocent Suspect (the

L-I discrimination).

In the sections that follow, the initial comparisons between the measured and

rated data will focus on the accuracy of the single physiological indices. The sub-

sequent comparisons between the measurement and rating procedures will involve

the accuracy scores attained by combining indices.
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SINGLE PHYSIOLOGICAL INDICES

The first comparison between the two methods of scoring, objective measurement

and visual rating, involves the accuracy attained by using single indices. Table 8

presents the accuracy scores of the measurements and ratings for each of the

physiological reactions. Each measured percentage is based on 11 paired dis-

criminations. In other words, the 91 percent accuracy attained by using measured

Height of the psychogalvanic response to make the T-I discriminations indicates

that in 10 of 11 comparisons the psychogalvanic index was larger for the Thief than

TABLE 8

ACCURACY SCORES FOR SINGLE PHYSIOLOGICAL INDICES
OBTAINED BY MEASItEMENT AND BY RATINGS

MEASURED AND DISCRIMINATION GENERAL
RATED INDICES T-1 T-L L-I AVERAGE

PSYCHOGALVANIC

Measured

Height 91 91 100 94
Width 82 91 82 85

Visual Ratiag 91 90 82 88

PLETHYSMOGRAPHIC

Measured

Height 64 55 82 67
Width 55 55 82 64
Change 82 73 64 73

Vifsal RAtig 82 77 73 77

RESPIRATORY

Measured

Frequency 64 45 45 52
Amplitude 55 55 64 58

Visual Rating 71 41 71 61
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for the Innocent Suspect. The accuracy ot visual ratings for the same 11 Thief-Innocent

pairs is expressed as 91 percent and indicates that in 30 of 33 comparisons of Thief-

Innocent pairs the psychogalvanic rating was greater for the Thief than for the

Innocent Suspect. There were 33 comparisons in the rating because three lie

detector operators rated the polygraph charts of the 11 Thief-Innocent pairs. For

all visual ratings, then, the percentages are based on the evaluations of three

raters.

The overall picture indicates that greatest accuracy is attained for the psycho-

galvanic response, whether it be for the measured data or for the rated data. Least

accurate are the respiratory indices, measured or rated. Approximately midway

lie the accuracy scores for the plethysmographic response.

The main purpose of measuring the physiological reactions was to determine

how accurate discriminations could be when certain selected aspects of the total

reaction pattern were used as diagnostic indices. Such accuracy was to be compared

with the accuracy of ratings of lie detector operators who evaluated the total re-

action on the basis of a visual examination of the curves. Thus, as regards the

Thief-Innocent discrimination the measured Height of the psychogalvanic response

proved to be as accurate (91%) as the ratings of the lie detector operators who

studied the total psychogalvanic pattern In arriving at their rating of the same re-

sponse. Measured Width (82%), however, did not prove to be as accurate as the

Visual Rating (91%). It is likely that the lie detector operators are more influenced

in their ratings by the height of the psychogalvanic response rather than be its

width (recovery time). "Insofar as the psychogalvanic response is concerned, when

all thr,e types of discrimination are averaged, the measured height yields the

greatest accuracy (94%)" . Visual ratings (88%) are slightly more accurate on the

average than measured Width (85%). The important fact that emerges from this

analysis is that measured Height alone is at least as accurate as the Visual Rating,

despite the greater amount of information potentially available in the visual evalu-

ation of the total physiological pattern.

A study of plethysmographic accuracy reveals that the average of Visual Ratings

(77%) is slightly higher than the average of Change in pulse beat (73%). Height

(67%) and Width (64%) of plethysmographic response are, in turn, slightly less

24



accurage then Change. The pertinent observation is that only one measured aspect

of the plethysmographic pattern (Change) is almost as accurate as the Visual Rating

which is based on the total plethysmographic reaction.

A similar result is to be noted for the resplr-tory response system which at-

tained the lowest degree of discriminatory accuracy. Measured Amplitude had an

average accuracy of 58%, a value just slightly lower than the 61 percent for Vibual

Rating.

In summary, there is at least one measured characteristic in each of he physio-

logical response systems that attains an accuracy score very close to' that achieved

by the visual ratings of lie detector operators. It is thus within the realm of practi-

cality to replace such subjective ratings by objective measurement without sacri-

ficing overall accuracy. Further, since the terminal decisions Gf lie detector

3perators are not significantly more accurate than the optimal weighting system

assigned to their ratings of individual physiological reactions, it is theoretically

conceivable that the objectively measured responses -- ultimately done under com-

puter control -- can be optimally weighted by a computer into an objective decision

reflecting the guilt or innocence of a subject.

COMBINATION OF SCORES

It was noted above that the measurement procedures yielded two scores for the

psychogalvanic response, three for the plethysmographic response, and two for

the respiratory response. There were, then, twelve possible ways of obtaining a

combined score by always selecting one score from each of the three physiological

rebponse systems. As an example, psychogalvanic Height, plethysmographic

Change, and respiratory Amplitude could be used to determine the degree of ac-

curacy such a combination would have in discriminating between a Thief and an

Innocent Suspect (T-I), between a Inief and a Lookout (T-L), and between a Lx)k-

out and an Innocent Suspect (L-I). Two ways were used to combine such scores:

simple summing of the individual scores or weighting each score hy meanls of a

linear diiscriminant function. These two will he calhud S'umnved icor, and I)is-

,.rinminant Score. Tho linear discriminant procedurl was Uwd and disct ibed ill
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the Simulated Theft Experiment (Kubis, 1962).

There was only one rating for each of the physiological indices. It was based, as

mentioned earlier, on an overall evaluation of the total pattern involved in each

physiological response. With only one rating available for each physiological re-

sponse, only one .combination of all three was possible. The two methods of

weighting such a combination were the same as indicated above: Summed Score and

Discriminant Score. In this case it was the ratings that were summed or weighted

by a linear discriminant function.

It would serve no useful purpose to catalogue all 24 measurement scores (12

Summed, 12 Discriminant), each a combination of the three physiological para-

meters. The accuracies with which these combined scores were able to make the

T-1, T-L, and L-I discriminations have been averaged and the results presented

together with the two combined Visual Rating scores (one Summed and one Dis-

criminant) in Table 9. The overall results are fairly clear. The scores obtained by

measurement, when combired so as to include one representative from each of the

physiological reactions, yield accuracy scores that are slightly better on the average

than the combined visual ratings obtained from the lie detector operators. Thus,

when simply summed, the measurement scores attain an average accuracy of 87

percent, two units higher than the corresponding summed ratings (85%). The dib-

TABLE 9

PERCENT ACCURACY OF THE COMBINED MEASUREMENT SCORES AND THE

COMBINED VISUAL RATINGS FOR THE THREE TYPES OF DISCRIMNATION

VISUAL RATINGS MEASUREMENT SCORES

DISCRIMINATION
Summed Discriminant Summed Discriminant

THIEF-INNOCENT 91 94 90 83

THIEF-LOOKOUT 88 94 82 92

LOOKOUT-INNOCENT 76 79 89 97

General Average 85 89 97 91
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criminant weighted scores (91%, 89%) are slightly and uniformly better in accuracy

than the summed scores for both the measurements (87%) and ratings (85%). The

superiority of the averaged measurement scores is due in large part to the dif-

ferential accurecy noted for the Lookout--Innocent discrimination in which the Visual

Rating accuracy happened to be relatively poor,

This analysis is intended to be suggestive rather than exhaustive. The percent-

ages are basod on only 11 paired comparisons within each of the three types of

discrimination. Despite this limitation, the results are encouraging from at least

two points of view. In the first place objective measurement yields results that can

be used to discriminate among Thief, Lookout and Innocent Suspect with at least

the accuracy obtained from ratirgs of lie detector operators. The accuracy per-

cents for the various discriminations range from 82 to 97 for the combined meas-

urementr. It is apparent that the measurements are tapping real physiological dif-

ferences in the respon3es of the various groups who had different roles to play in

the Simulated Theft Experiment.

It may also prove instructive to combine the several measurements within each

physiological respc ise to discover how accuracy is affected by including more

than one measurement aspect in the discrimination task. With this objective the

two scores for the psychogalvanic response, Height and Width, were combined by

simple summing and by weighting the two scores with a linear discriminant function.

This was also done for the three core (Height, Width, and Change) obtained from

the plethysmographic resWpse and for the two scores (Amplitude and Frequency)

from the respiratory reaction. The accuracy in discrimination (T-I, T-L, L-I) for

each physiological combination is presented In Table 10. A comparison of these

results with those of Table 8 does not reveal any consistent increase in accuracy

of the combined Lcores over that found for the singte scmres. Thus, one would do

as well with PGR Height alone as with a combination of Heliht and Width. For the

plethysmograph, however, the discriminant scores in the T-I and the T-L dis-

criminations would do better than either of the three single "i.ores. But this is not

true fox the L-I discrimination. As for respiration, only in the T-I discrimination

is there any appreciable increase in accuracy for the combined scores. The ab-
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TABLE 10

PERCENT ACCURACY FOR THE COMBINATIONS OF SCOR THIN EACH P9YSIOLOXWAL
RESPONSE SYSTEM FOR THE THREE KIND6 01 DISCRIMINATION

THIEF-INNOCENT THIEF-LOOKOUT LOOKOUT-INNOCENT
COMBINATION

Summed Discriminant Summed Discriminant Summed Discriminant

PGR 91 82 100 91 91 82
(Height, Width)

PLETHYSMOGRAPH 73 100 64 91 91 73
(Height, Width,

& Change)

RESPIRATION 55 73 55 55 55 45
(Frequency,
& Amplitude)

73 85 73 79 79 67

sence of appreciable increases in accuracy for the combinations is due in part to

the relatively high degree of correlation between the indices within the physio-

logical response systems.

CONCLUSIONS

1. Measured characteristics of ph, alolooical responses can attain an average ac-

curacy equivalent to that achieved by visual ratings obtained from lie detector

operators. In other words, there is at least one aspect of a physiological re-

sponse, e. g., height of PGR tracing, that can be used to discriminate between a

Thief and an Innocent Sspect with the same degree of accuracy as that achieved

by ratings of lie detector operators who examine the total psychogalvanic re-

sponse pattern in arriving at their evaluations. This is generally true of the

plethysmographic and respiratory responses as well.

2. The combinations of the measured indices within each physiological response

system, e. g., inteLsity (Height) and recovery time (Width) of the psychogalvanic

tracing, do not yield appreciable and consistent increases in accuracy over those

attained by the single indices.

3. The combinations of the measured Indices, one from each of the threG physio-

logical response systems, yield an average accuracy of discrimination at least
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as large as that attained by the corresponding combination of rated physiological

reactions.

Although these results must be evaluated against the background of limited

sample size, it is encouraging to note that the ratings of lie detector operators are

not more diagnostic than the objective measurements that are most likely possible

with the aid of a computer. More work needs to be done on the nature and frequency

of I Iserious" errors (e. g., calling Innocent Suspect a Thief) in the objective

measurement system.
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APPENDIX

DIRECTIONS FOR OBJECTIVE MEASUREMENT OF RESPONSES

GENERAL INSTRUCTIONS FOR OBJECTIVE MEASUREMENT OF RESPONSES

1) Use the glass grid provided to make all measurements which cannot be made
directl: from the lines marked on the record paper. This grid is ruled in
millimzters, half-centimeters, and centimeters, as shown in the diagram. The
half-centimeter square will hereafter be referred to as a "Ibox!.

I box r centiwt~er

(1/2 cm)

Mifllusmter

2) Each question is identified by a solid block on the bottom line of the record, as
shown. The responses, starting immediately above these blocks are the ones to
be measured.

A response to a question is considered valid, even If the response slightly
precedes the solid block on the record. If, however, the rexponse occurs a
full box (1/2 cm.) or more before the block, measure the next response.

--,:.. . .. ... .. p-.ol.l ,

Count this as the response In this case, count the second
ris, as the response.

3) Measure only the respoass marked by th Roman numeral (critical question),
and the response Immedately before sad a this W aestlon. Record the values
in the apprpriate columns marked on the data sheets, either column B (before
critical), Q.(critioal), or cob I (after critical).

on. (2) r-tlo.a. (C) - a (D)

4) Make all measurements to the nearest 1/2 mjlmor.

*1 Be sure to note the order of questions on the record sheets: some are ordered
I, II, Ml; o'ier I1, If, I; other II, I, M; etc., and record in the appropriate
place on the data sheet.
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SPECIFIC INSTRUCTIONS: CRITERIA FOR MEASUREMENT

PGR Height

Measure from beginning of rise to top of initial rise.

When there is a double response, measure only the first one, even if the second
one is higher.

If the first bulge does not show definite signs of moving down, include the second
one in the measurement.

PGR Width

Measure the horizoisal distance from the beginning of the rise to the point where
the curve has fallen one half the height of the rise.

When the curve does not fail to tie haf-way point, extrapolate it and meabire as
described above.

When there is a double response, extrapolate the first (if necessary), and
measure it a above.
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Plethysmograph Frequency

Count the number of spikes per 5 boxes (25mm.). Always count at the bottom of
the spikes as shown in the example. In this evample, there are 14 spikes in the
5 boxes.

Be sure to include as many spikes as possible after the question, by placing, the
first box exactly on the point of the first spike, as shown in the example above,
oth .rwise you may miss a spike or two in your count.

If the next question occurs before 5 boxes have elapsed, use as many boxes as
possible in your measurement, but keep the number of boxes used, constant for
each B-C-D triad.

Plethysmograph Height Of Rise

Measure the height of the rise from tha two beginning points (prior to the rise) to
the two shallow points of the rise. If the level of the two points does not coincide,
estimate their mean and measure this distance.

.n ,hW 4 o .h.. .t- vs e.....I : 11 i

In the case of a double rise, maeasre only the first one. Unless the rise shows
definite signs of dropping, consider It "s a sine rise, i.e., a single spike be-
low the others may not be a redl drop. so diwegrd it.

","-4.........s~~qm~..q*44O- •t1ti;~:eI , 9:et!

This is a double rise This Is not a double rise

If no rise is evident, check for a notch in the middle of the spike and measure
the rise in these notches, if any.
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Respiratior _ •requency

Count the number of millimeters on the grid within three cycles. If the limits of
any one question in a triad include only two (or less) cycles, then count the
number of millimeters for that number of cycles, but keep it constant for all
three questions in each triad. Never use parts of cycles.

There are 24 millimeters in this example

Cc- nt only clear, evident cycles

This example has four cycles This one has only two

Respiration An pitude

Add the heights of all three cycles in each question of a triad. If there are less
than three cycles before the next reqonae, use as many as possible but keep
the number of cycles used coostaU for each triad.

Mesure the left side of th. cycle In all cases.
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Plethysmograph Width Of Rise

Measure the horizontal distance from the beginning of the response to the end of
the response. To avoid chance results, always make sure there are at least two
low points at both the beginning and end of the rise.

In case of a double response measure only the first one. Remember, a single
spike does not constitute a drop in the curve.

This is a double response This is not a double response

Plethysmograph Change In Pattern

Divide the j gno of the first two responses by the length of the two shortest
successive responses for each question in the triad. That is, measure the
height of the spikes; add the heights of the first two and divide by the sum of the
heights of the shortest two.

Thoe" two divided byese two

In making the measurements of height, measure the height of the right side of
the spike.
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analysis and measurement of the three physiological response systems. The
acteristics of the psychogalvanic response selected for measurement were r,
change in resistance (Height) and recovery time (Width). Amplitude and freq
were the measured indices obtained from the respiratory tracings. Height, WidL
Change were measured from the plethysmographic response. The accuracaz
these indices, separately or in combination, were compared with the accurat
attained by the ratings of lie detector operators who evaluated the total respc
pattern of each physiological r isponse in arriving at their ratings.

The measured characteristics of the physiological response systems wer,-
to be as accurate as the ratings of the lie detector operators in discriminati,
tween culprit, collaborator, and innocent suspect. Continued research shoulc
it possible to objectify most of the lie detection indices with the aid of a coral
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